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CUI-TO-LENGTH STEEL COIL
PROCESSING LINE WITH STRETCHER
LEVELER AND TEMPER MILL

BACKGROUND AND SUMMARY 5

The present disclosure relates to methods for processing
steel coils 1n a cut-to-length and/or blanking line. The
cut-to-length and/or blanking line will uncoil the sheet
matenal, level it, and then cut 1t to the required length and 10
stack 1t. The end product produced by a cut-to-length and/or
blanking line 1s a flat sheet of material cut to a precise length
tolerance.

As described 1n more detail below, in a cut-to-length
and/or blanking line to level the coiled matenial, a stretcher 15
leveler may be used or a temper mill may be used. Hot roll
processing lines used to produce flat, stress-iree sheets
generally are two types, a stretcher leveler line or a temper
mill line. The general description of a stretcher leveler 1s
described 1n U.S. Pat. No. 4,751,838, which 1s mncorporated 20
herein by reference. The stretcher leveler stretches the
material sufliciently to exceed the yield point 1n all the fibers
of the strip from top to bottom and from edge to edge thus
equalizing internal trapped stresses throughout the material.

A stretcher leveler completes 1ts work with usually only 0.3 25
to 0.5% elongation. The general description of a temper maill

1s described 1n U.S. Pat. No. 3,292,402, which 1s incorpo-
rated herein by reference. A temper mill eliminates randomly
trapped 1nternal stresses by elongating the material beyond

its yield point by squeezing the material between two rolls 30
with enough force to reduce its thickness. The typical
amount of elongation in a temper mill 1s about 1 or 2%.

As described 1n more detail, the disclosure 1s directed to
a processing line with both a temper mill and a stretcher
leveler. The temper mill may be placed on-line and the 35
stretcher leveler bypassed to process thin gage materials.
Vice versa, the temper mill may be bypassed and the
stretcher leveler may be placed on-line to process thicker
gage material.

In one example, a small temper mill 1s integrated into a 40
cut-to-length line having a stretcher leveler. The temper mill
may be a 4 high or 2 high mill temper mill capable of
handling coils having a gage thickness of between 16 gage
(0.0598 inches) and 9 gage (0.1495). The temper mill may
be configured to generate 75 kpsi maximum rolling stress 45
and 2.5% elongation. The temper mill may be used to
produce an improved surface finish and where there 1s
concern for coil breaks. The temper mill may also provide
increased production when compared to operations involved
a stretcher leveler especially for thinner gages between 16 50
gage (0.0598 1nches) and 9 gage (0.1495).

The stretcher leveler may be used for coils and/or sheets
having a thickness of between 16 gage and 4 inches. For the
thicker sizes between 9 gage and 34 inches, the slower speed
of the stretcher leveler 1s not as critical since there i1s 55
generally less warp 1n a thicker gage coil. The stretcher
leveler may also be used for thin gage thickness coils, 1.e.

between 16 gage and 9 gage, having poor shape and/or
where tlatness 1s a concern.

60
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a cut-to-length processing line with
detail areas 2-5 corresponding to the drawing figures.

FIG. 2 1s an enlarged view of detail area 2 of FIG. 1 65
corresponding to generally an uncoiler and guide rollers that
direct the uncoiled sheet metal material through the line.

2

FIG. 3 1s an enlarged view of detail area 3 of FIG. 1
corresponding to generally a temper mill and a roller level.

FIG. 4 1s an enlarged view of detail area 4 of FIG. 1
corresponding to generally a stretcher leveler.

FIG. 5 1s an enlarged view of detail area 5 of FIG. 1
corresponding to generally a sheet stacker.

FIG. 6 1s an initial process flow showing a method of
operating the processing line of FIGS. 1-5.

FIG. 7 1s a further process tlow showing other methods of
operating the processing line of FIGS. 1-5.

DETAILED DESCRIPTION

An exemplary cut-to-length and/or blanking line 10 1s
shown generally 1n FIGS. 1-5, and includes a coil 12 of sheet
metal mounted on a reel 14, a straightener roller 16, a temper
mill 18, roller leveler 20, a pit 22, a stretcher leveler 24,
shearer 26, and a stacking apparatus 28.

As shown best in FIG. 2, the straightener roller 16 1s
positioned just downstream of the reel 14. The straightener
roller 16 includes a plurality of upper rollers and lower
rollers having a relatively large diameter. At least some of
the rollers are powered to withdraw the sheet metal strip
from the coil at a uniform velocity. The upper and lower
rollers are positioned relative to one another to put a deep
reverse bend 1n the sheet suflicient to reverse any coil set.
The reel 14 and straightener roller 16 are conventional.

As shown best 1n FIG. 3, after the straightener roller 16,
the temper mill 18, and if desired a roller leveler 20, are
provided. The temper mill 18 may be a 4 high or 2 high mull
temper mill capable of handling sheets having a gage
thickness of between 16 gage (0.0598 inches) and 9 gage
(0.1495). The temper mill 18 may be configured to generate
75 kps1 maximum rolling stress and 2.5% eclongation. The
roller leveler 20 may be provided in conjunction with the
temper mill 18 to further enhance the flatness of relatively
thin gages ol sheet metal material. Depending upon the
application, the roller leveler 20 and the temper mill 18 may
be used together to correct the shape of thin gage sheet metal
material. While the temper mill 18 may stress relieve the
sheet metal matenial, the roller leveler 20 may be needed to
provide additional flatness for the sheet metal material. The
roller leveler 20 may also be necessary to remove defects
such as edge wave or center buckle. The roller leveler 20
may be used to bend the sheet metal material progressively
up and down over rolls of suflicient diameter to stretch the
outer and 1nner surfaces of the material past the yield point.
The roller leveler 20 may also be used to selectively stretch
the sheet metal material from side to side. The roller leveler
20 may be used without the temper mill 18 depending upon
the condition of the continuous length of sheet metal. The
roller leveler 1s conventional.

As shown 1n FIG. 3, the take up pit 22 1s positioned just
downstream of the roller leveler 20 and prior to the stretcher
leveler 24. The take-up pit 22 may be used primarily 1n
connection with the stretcher leveler 24. As the sheet metal
maternial 1s advanced incrementally through the stretcher
leveler 24 during successive stretching operations, the take
up pit 22 allows the strip to accumulate during short periods
of time as the portions of the sheet metal strip are advancing
incrementally through the stretcher leveler. The take up pit
1s conventional. The take up pit may not be needed with
when operating the temper mill portion of the line in which
case the take-up pit can be elevated into a position so that the
sheet metal material passes straight through the line without
extending into the pit. The elevation mode of the take-up pit
also conventional.
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As shown best in FIG. 4, after the take up pit 22, the
stretcher leveler 24 may be provided. The stretcher leveler
24 may include a plurality of powered rollers for pulling the
sheet metal strip through the stretcher leveler. A feeding
mechanism of the stretcher 24 leveler may advance the sheet
metal strip through the stretcher leveler at precisely mea-
sured increments. Between the incremental advances of the
strip, the stretcher leveler 24 may clamp down on a segment
of the strip that 1s within the stretcher leveler and stretch the
segment beyond 1ts yield point to eliminate internal residual
stresses, thereby leveling that segment. After the segment
has been stretched, the stretcher leveler 24 may release the
strip and advance the strip so that the next segment of strip
can be stretched. Preferably, the length of the incremental
advances of the strip does not exceed the length of the
segment being stretched, so the entire strip can be stretched
through the successive stretching operations. Generally
speaking, the stretcher leveler consists of a pair of entry and
exit frames that are adjustable relative to the desired length
of the segment to be stretched. During stretching, each frame
orips the segment to be stretched across its width. Large
hydraulic cylinders extend between the two frames. When
pressurized, the cylinders push the frames away from one
another thereby stretching the segment clamped therebe-
tween. The segment 1s subsequently stretched 1n the direc-
tion of travel. The feed mechanism feeds the sheet metal
material through the leveler incrementally. Between feed
cycles, while the material 1s stopped to be sheared to length,
a portion of the strip 1s stretched. The stretcher leveler 1s
conventional.

As shown best 1n FIG. 5, the processing line 10 includes
a shearer 26 and stacking apparatus 28. The shear may
comprise a rotary shearer 26. A rotary shear has proven
cllective for use with thin gage materials in a temper mill
cut-to-length blanking line where the sheet metal strip 1s
continuously fed through the line. The shearer 26 may also
comprise a direct drive mechanical shear. A direct drive
mechanical shear has proven eflective for use with thicker
gage materials 1 a stretcher leveler cut-to-length blanking
line where the sheet metal strip 1s incrementally fed through
the line. The line may include both types of shearers. The
stacking apparatus 28 may be a drop arm stacker and may
include a lift table. The rotary shear, direct drive mechanical
shear, and stacker are conventional.

A cut-to-length processing line with a stretcher leveler
provides some advantages over a cut-to-length processing
line having a temper mill. In particular, the stretcher leveler
tends to produce flatter, continuous lengths of sheet metal
when compared to a temper mill. In a stretcher leveler, the
resulting product leveler tends to have no residual stresses
and tends to maintain shape over time. Stretcher leveling
operations generally have minimal effect on the physical and
mechanical properties of the continuous length of sheet
metal. A cut-to-length processing line with a stretcher lev-
cler 1s generally easier to operate than a cut-to-length
processing line with a temper mill. A typical stretcher leveler
cut-to-length processing line includes a capital investment of
approximately $7 million. This tends to be less than a temper
mill cut-to-length processing line. The temper mill cut-to-
length processing line generally includes a capital mnvest-
ment of approximately $20 million.

On the other hand, a cut-to-length temper mill processing
line provides some advantages over a cut-to-length stretcher
leveler processing line. Generally speaking, temper mill
processed material has an improved surface finish when
compared to stretcher leveler processed material, which 1s
usually desired on the thinner gage, 1.e., 16 gage-9 gage,
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4

maternials. Often, temper mill processing allows for faster
through-put time. The temper mill also increases the yield
point clongation of material which helps to prevent coil
breaks often found in softer and thinner, e.g., 16 gage-9
gage, materials. Continuous lengths of sheet metal processed
in a stretcher leveler cut-to-length processing line generally
does very little to prevent these undesirable coil breaks.

To achieve the advantages of both a traditional stretcher
level cut-to-length processing line and a temper mill cut-to-
length processing line, a temper mill may be incorporated
into a stretcher leveler cut-to-length processing line as
shown i FIGS. 1 through 5, via retrofitting or via new
construction. The added cost from incorporating the temper
mill to the stretcher leveler cut-to-length processing line
involves an additional capital investment of about $5 mil-
lion, which brings the total cost of such a line to $11 million.
This represents a smaller capital investment than 1s required
for a temper mill cut-to-length processing line, especially a
temper mill cut-to-length processing line configured to pro-
cess large gauge thickness sheet metal.

In accordance with a method mmvolving a cut-to-length
steel coil processing line, for instance, as shown 1n FIGS.
1-5, a thickness of the continuous length of sheet metal may
be determined and compared to a selected measurement
criteria. The processing line may be configured 1n one of two
configurations based upon the comparison of the determined
thickness to the selected measurement criteria. When the
comparison indicates that the determined thickness 1s at or
below the selected measurement criteria, the processing line
may be configured 1 a configuration that directs the con-
tinuous length of sheet metal from the uncoiling reel through
the temper mill to the stacking apparatus without passing
through the stretcher leveler. In this configuration, the roller
leveler following the temper mill may be on-line. When the
comparison indicates that the determined thickness 1s greater
than the selected measurement criteria, the processing line
may be configured such that the continuous length of sheet
metal 1s directed from the uncoiling reel through the
stretcher leveler to the stacking apparatus without passing
through the temper mill. When the processing line includes
a roller leveler, which 1s usually used in connection with
temper mill processing, the roller leveler may be mvolved
without involving the temper mill in the processing when the
determined thickness of the sheetmetal 1s less than or at the
selected measurement criteria and when that material does
not need to be extremely flat or stress relieved. When the
determined thickness 1s greater than the selected measure-
ment criteria, the continuous length of sheet metal may be
directed from the uncoiling reel through the stretcher leveler
to the stacking apparatus without passing through the temper
mill and the roller leveler.

The processing line may also include a pit prior to the
stretcher leveler. When the stretcher leveler 1s used, the
continuous length of sheet metal may be directed from the
uncoiling reel through the pit to the stretcher leveler and to
the stacking apparatus without passing through the temper
mill. When the determined thickness of the continuous
length of sheet metal 1s at or below the selected measure-
ment criteria, the continuous length of sheet metal may be
directed from the uncoiling reel through the temper mill to
the stacking apparatus with the take-up pit 1n the upward
position and the stretcher leveler not on-line.

As shown 1 FIG. 6, the configuration of the line may be
in part based upon a determination of the thickness of the
incoming material and a comparison of the thickness of the
sheet metal to a selected measurement criteria. For instance,
if the determined thickness 1s greater than the selected
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measurement criteria, the processing line may be configured
to process continuous length of sheet metal through stretcher
leveler without passing through temper mill. Such a con-
figuration allows for generally good flatness, and stress
relieved material. If, on the other hand, the determined
thickness 1s less than or at the selected measurement critena,
the processing line may be configured based a determination
of the shape of the incoming material, and requirements for
stress relief, flatness, and/or surface finish requirements. By
way of example and not 1n any limiting sense, i1 stress relief
and significant tlatness are not requirements, the line may
configured to process the continuous length of sheet metal
through roller leveler without passing through temper mill or
stretcher leveler. If the matenial 1s required to be stress
relieved and significantly flat, the material may be processed
using other equipment on the line as described below and by
example shown in FIG. 7.

As shown 1n FIG. 7, 1f the incoming material has gener-
ally good shape, 1.€., no warp, crowning, bow, residual coil
set, flatness, etc., the processing line may be configured to
process the continuous length of sheet metal through temper
mill without passing through stretcher leveler. This configu-
ration can also be chosen to achieve good flatness, stress
relieved material, good surface finish, and/or good coil break
prevention. If, on the other hand, the incoming material
shape, 1.e., warp, crowning, bow, residual coil set, flatness,
etc., 1s generally poor, the processing line may be configured
depending upon a desired surface finish as shown 1n FIG. 7.

Referring to FIG. 7, 1f the matenal has no requirement for
surface finish, the processing line may be configured to
process continuous length of sheet metal through stretcher
leveler without passing through temper mill. Such a con-
figuration allows for generally good flatness, and stress
relieved material. If, on the other hand, there 1s a require-
ment for good surface finish, the processing line may be
configured to process the continuous length of sheet metal
through temper mill, roller leveler (it provided), and the
stretcher leveler. This configuration achieves good flatness,
stress relieved material, good surface finish, and good coil
break prevention.

As to the configuration of the processing line, the operator
of the line may perform the steps of configuring the line
based upon the operator’s determination of the coil condi-
tion, material thickness, and ultimate material requirements
in the manner described above. In the alternative, the
operator of the line may receive instructions from another 1n
selecting and configuring the processing line based upon coil
condition, material thickness, and ultimate material require-
ments. For mstance, an operator of the processing line may
receive instructions to configure the line 1n connection with
the installation of a temper mill 1n an existing stretcher
leveler line. By way of example and not in any limiting
sense, a temper mill may be retrofitted 1n an existing
stretcher leveler line and the operator of the line may receive
instructions for processing the continuous length of sheet
metal 1n the line from an integrator, a provider of the temper
mill, a process improvement consultant, or a retrofitting
contractor. The operator may also receive instructions from
a provider of a processing line comprising the stretcher
leveler equipment and temper muall.

In view of the foregoing, 1t will be seen that the several
advantages of the invention are achieved and attained. The
embodiments were chosen and described in order to best
explain the principles of the disclosure and their practical
application to thereby enable others skilled 1n the art to best
utilize the principles 1n various embodiments and with
vartous modifications as are suited to the particular use
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contemplated. As various modifications could be made 1n
the constructions and methods herein described and illus-
trated without departing from the scope of the invention, 1t
1s intended that all matter contained in the foregoing descrip-
tion or shown in the accompanying drawings shall be
interpreted as illustrative rather than limiting. Thus, the
breadth and scope of the present mvention should not be
limited by any of the above-described exemplary embodi-
ments, but should be defined only in accordance with the
following claims appended hereto and their equivalents.

What 1s claimed 1s:

1. In a cut-to-length steel coil processing line having an
un-coiling reel followed by a temper mill followed by a
stretcher leveler followed by a shearer followed by a stack-
ing apparatus arranged to sequentially process a continuous
length of sheet metal, a method comprising;:

determining a thickness of the continuous length of the

sheet metal;

comparing the determined thickness to a selected mea-

surement criteria;
configuring the processing line in one of first and second
configurations based upon the comparison of the deter-
mined thickness to the selected measurement criteria;

wherein when the comparison indicates that the deter-
mined thickness 1s at or below the selected measure-
ment criteria, the processing line 1s configured 1n the
first configuration comprising placing the temper maill
on-line and the stretcher leveler not on-line followed by
directing the continuous length of the sheet metal from
the uncoiling reel to be processed through the temper
mill and the stacking apparatus without processing
through the stretcher leveler by bypassing the stretcher
leveler; and

wherein when the comparison indicates the determined

thickness 1s greater than the selected measurement
criteria, the processing line 1s configured in the second
conflguration comprising placing the temper mill not
on-line and the stretcher leveler on-line followed by
directing the continuous length of the sheet metal {from
the uncoiling reel to be processed through the stretcher
leveler and the stacking apparatus without processing,
through the temper mill by bypassing the temper maill.

2. The method of claim 1 wherein the processing line
includes a roller leveler following the temper mill; and the
step of configuring comprises:

as to the first configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the temper mill and the roller leveler to the
stacking apparatus without processing through the
stretcher leveler:; and

as to the second configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the stretcher leveler to the stacking apparatus
without processing through the temper mill or the roller
leveler.

3. The method of claim 1 wherein the processing line
includes a pit prior to the stretcher leveler; and the step of
confliguring comprises:

as to the first configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the temper mill to the stacking apparatus
without processing through the pit or the stretcher
leveler; and

as to the second configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the pit and the stretcher leveler to the stacking
apparatus without processing through the temper maill.
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4. The method of claim 1, wherein the comparison step 10. The method of claim 6 wherein the configuration step
comprises comparing the determined thickness to the  comprises a two high temper mull.
selected measurement criteria of a 9 standard gage. 11. A method comprising:

5. The method of claim 1, wherein the configuration step in a cut-to-length steel coil processing line having an
comprises a two high temper mill 5 un-coiling reel followed by a temper mill followed by

6. A method comprising: a stretcher leveler followed by a shearer followed by a

. lenoth [ coil o Tine havs stacking apparatus arranged to sequentially process a
In a cut-to-length steel coil processing line having an continuous length of sheet metal, directing a user to

un-coiling reel followed by a temper mill followed by configure the processing line in one of first and second
a stretcher leveler followed by a shearer tollowed by a configurations based upon a comparison of a thickness

stacking apparatus arranged to sequentially process a 10
continuous length of sheet metal, selecting one of first
and second configurations for the processing line based
upon a comparison of a thickness of the sheet metal and

of the sheet metal and a selected measurement criteria,
the first configuration comprising placing the temper
mill on-line and the stretcher leveler not on-line fol-
lowed by directing the continuous length of the sheet

metal from the uncoiling reel to be processed through
the temper mill and the stacking apparatus without
processing through the stretcher leveler by bypassing
the stretcher leveler when a determined thickness of the
continuous length of the sheet metal 1s at or below the
selected measurement criteria; and the second configu-
ration comprising placing the temper mill not on-line
and the stretcher leveler on-line followed by directing
the continuous length of the sheet metal from the
uncoiling reel to be processed through the stretcher
leveler and the stacking apparatus without processing
through the temper mill by bypassing the temper mull
when the determined thickness of the continuous length
of the sheet metal 1s greater than the selected measure-
ment criteria.

12. The method of claim 11 wherein the processing line
includes a roller leveler following the temper mill; and the
step ol directing the user to configure the processing line
COmMprises:

as to the first configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the temper mill and the roller leveler to the
stacking apparatus without processing through the
stretcher leveler:; and

as to the second, directing the continuous length of the

sheet metal from the uncoiling reel through the
stretcher leveler to the stacking apparatus without pro-
cessing through the temper mill or the roller leveler.

13. The method of claim 12 wherein the processing line
includes a pit prior to the stretcher leveler; and the step of
directing the user to configure the processing line comprises:

as to the first configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the temper mill and the roller leveler to the
stacking apparatus without processing through the pit
and the stretcher leveler; and

as to the second configuration, directing the continuous

length of the sheet metal from the uncoiling reel
through the pit and the stretcher leveler to the stacking
apparatus without processing through the temper mall
or the roller leveler.

14. The method of claim 11 wherein the comparison step
comprises comparing the determined thickness to the
selected measurement criteria of a 9 standard gage.

15. The method of claim 11 wherein the configuration step
comprises a two high temper mall.

a selected measurement criteria, the first configuration

comprising placing the temper mill on-line and the
stretcher leveler not on-line followed by directing the
continuous length of the sheet metal from the uncoiling
reel to be processed through the temper mill and the
stacking apparatus without processing through the .,
stretcher leveler by bypassing the stretcher leveler
when a determined thickness of the continuous length

of the sheet metal 1s at or below the selected measure-
ment criteria; and the second configuration comprising,
placing the temper mill not on-line and the stretcher .
leveler on-line followed by directing the continuous
length of the sheet metal from the uncoiling reel to be
processed through the stretcher leveler and the stacking
apparatus without processing through the temper mall

by bypassing the temper mill when the determined .,
thickness of the continuous length of the sheet metal 1s
greater than the selected measurement criteria.

7. The method of claim 6 wherein the processing line
includes a roller leveler following the temper mill; and the
step of selection comprises: 15

as to the first configuration, selecting the continuous

length of the sheet metal to be directed from the
uncoiling reel through the temper mill and the roller
leveler to the stacking apparatus without processing
through the stretcher leveler; and 40
as to the second, selecting the continuous length of the
sheet metal to be directed from the uncoiling reel
through the stretcher leveler to the stacking apparatus
without processing through the temper mill or the roller
leveler. 45

8. The method of claim 7 wherein the processing line
includes a pit prior to the stretcher leveler; and the step of
selection comprises:

as to the first configuration, selecting the continuous

length of the sheet metal to be directed from the
uncoiling reel through the temper mill and the roller
leveler to the stacking apparatus without processing
through the pit and the stretcher leveler; and

as to the second configuration, selecting the continuous

length of the sheet metal to be directed from the
uncoiling reel through the pit and the stretcher leveler
to the stacking apparatus without processing through
the temper mill or the roller leveler.

9. The method of claim 6 wherein the comparison step
comprises comparing the determined thickness to the
selected measurement criteria of a 9 standard gage. I I
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